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Exercise 11

1. Given a linear time-cost tradeoff instance (G, T , c), show that a solution x is
time-cost optimal if and only if C(x) = COPT (T (x)). (5 points)

2. Develop a combinatorial polynomial time algorithm for the (linear) Budget-
Problem. (5 points)

3. Assume that the cost functions ce, e ∈ E(G), are strictly decreasing, piecewise
linear, and convex functions. Show that the Deadline Problem and Budget
Problem for such cost functions can be solved by oracle algorithms that solve
linear instances optimally. (5 points)

4. Given a discrete time-cost tradeoff instance (G, T , c) and D,B ∈ R≥0, the
Discrete Time-Cost Tradeoff Decision Problem is to decide whether
a solution x with T (x) ≤ D and C(x) ≤ B exists.
Prove that the Discrete Time-Cost Tradeoff Decision Problem is
NP-complete even if G is a path. (Hint: Recall the Knapsack Problem.)

(5 points)

The deadline for this exercise is Tuesday July 8 at 12:15, before the lecture.


